A streptomycete that appeared in large numbers in the soil of potted tomato plants in Dur- ham, N.C., after spraying of the plants with 2,4-dichlorophenoxyacetic acid, was described but not named by Warren, Graham, and Gale (10) , who found the organism to be unassignable to any species listed in the 6th edition of Bergey's Manual. Cultures of this microorganism exhibited antibiotic activity on agar plates against many fungi, including plant and human pathogens. Subsequently, Gordon (unpublished data) found crude paper (Whatman no. 3) filtrates of shaken cultures, but not of stationary cultures, in glucose-tryptone broth to be extremely active against several human pathogens (Coccidioides immitis, Cryptococcus neoformans, Candida albicans, Trichophyton mentagrophytes) in agar cup-plate tests. Seitz filtrates were completely inactive unless filtration was preceded by autoclaving, in which case inhibition zones were reduced by one-sixth to one-half the diameter of those obtained with the paper-filtered product. Prior autoclaving had no effect upon the latter.
Serious efforts at isolation, characterization, and more thorough testing of the antibiotic were delayed until 1960 (4) . The present report deals with taxonomic characteristics of the streptomycete and extraction and characterization of the antibiotic, which appears to be closely related to Filipin. (Filipin is the trademark of The Upjohn Co., Kalamazoo, Mich., for filimarisin.) MATERIALS AND METHODS Inocula for most solid media consisted of pinpoint fragments of cultures grown for 14 days at 27 C on Sabouraud-soil extract medium [Sabouraud Dextrose Agar (Difco) incorporating 100 ml of boiled, Seitzfiltered, garden soil extract, 20 g of soil per 100 ml of distilled water]. Gelatin stabs, carbon and nitrogen utilization test slants, and liquid media were seeded with 0.2 ml of a suspension of finely minced 14-day mycelial growth adjusted to an optical density (OD) of 50% transmission at 650 m,u on a Lumetron 401 colorimeter. All cultures were incubated at 27 C for 14 days except where otherwise noted. Preparation of spore chains for wall ornamentation studies was done according to the method of Tresner, Davies, and Backus (8) . Electron micrographs were made with a Siemens Elmiskop I electron microscope at a magnification of 10,000 and were enlarged photographically to 30,000.
Of 17 culture media tested, yeast extract-malt extract broth (Difco yeast extract, 4.0 g; Difco malt extract, 10.0 g; Difco dextrose, 4.0 g; agar, 2.0 g; distilled water to 1,000 ml; pH adjusted to 7.3 before autoclaving) was best for both growth and antibiotic production. N-butyl alcohol was chosen as the primary extractant after comparison with ethyl acetate, benzene, and chloroform. Seeder flasks containing 350 ml of production medium were inoculated from 7-day Sabouraud-soil extract agar cultures grown at 27 C and shaken (100 strokes per min) at the same temperature for 4 days. Production flasks containing 350 ml of the same broth medium were inoculated from the seeder cultures and shaken for 5 days at 27 C. After antibiotic assay of the broth by cup tests, the entire contents of the production flasks were mixed with one-fourth of their volume of [r-butyl 754 on August 26, 2017 by guest http://aem.asm.org/ Downloaded from alcohol and homogenized slowly by mechanical stirrer for 0.5 hr at room temperature. The solids were allowed to settle for 20 min and the supernatant fluid was siphoned off and saved. One-eighth its volume of N-butyl alcohol was added to the sediment, and the stirring and sedimentation were repeated. After centrifugation and filtration through paper to remove solids, the two extracts were combined, distilled under reduced pressure to dryness, washed several times with distilled water, and dissolved in warm methanol. The solution was treated twice with activated carbon (1 mg/ml) and again concentrated in vacuo to dryness. The residue was then washed and freeze-dried from distilled water. Purification was accomplished by slurrying the dried material with chloroform, followed by vacuum filtration through sintered glass. The residue was washed with chloroform followed by Skellysolve B (petroleum naphtha), suspended in distilled water, and finally lyophilized. The product was a fine yellow powder.
RESULTS
Characteristics ofStreptomyces durhamensis Microscopic morphology. On yeast extract-agar, the spore chains, produced exclusively upon aerial mycelium and consisting of at least 10 spores each, comprised hooks, open and closed loops, and long and short spirals, both loosely and tightly wound (Fig. 1 ). There was no marked tendency of the mycelium to fragment. Spores were round to oval, and their ornamentation, as observed in electron micrographs (Fig. 2) , consisted of numerous elongate, slender, tapering spines.
Gross morphology and biochemical characteristics. Cultures were incubated at 27 C for 14 days, except where otherwise noted. Initial growth was more rapid at 37 C than at 25 C on both yeast extract-agar and Czapek Solution Agar, but volume of growth at the two temperatures appeared to be equal after 1 week. There was no growth on any of 5 media at 50 C.
Formulas for the following media, or references thereto, are given by Pridham et Antimicrobial spectrum. Antibiotic activity against the yeasts, molds, and bacteria listed in Table 1 was determined by tube dilution assay in single-strength Penassay Broth.
Inhibition of antifungal activity by cholesterol. 
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The effect of cholesterol upon antimycotic activity of durhamycin against Saccharomyces cerevisiae in yeast-nitrogen base broth, as compared with that of Filipin and nystatin, is shown in Table 2 . In summary, the activity of durhamycin and Filipin, but not of nystatin, was inhibited by the higher concentrations of cholesterol.
Mouse toxicity and protection tests. The LD5o of durhamycin, given intraperitoneally, for 18-to 20-g Albany strain female white mice was 18.5 mg/kg. Mice of the same strain infected intraperitoneally, with either Since several of the pentaene antibiotics share properties common to both durhamycin and Filipin, and since we have been unable to resolve some of the differences between the latter two compounds, it is probably best at this point not to attempt to synonymize the two. In the opinion of Dhar, Thaller, and Whiting (3), "Two natural products of differing origin should be considered different unless, and until, they can be proved not to differ by criteria which would, beyond reasonable doubt, be sensitive to each of the smallest changes in structure or configuration that can be postulated."
It happens also that S. durhamensis has several characteristics in common with those of S. filipinensis, the source of Filipin. Our isolate does not appear to coincide with any of the species described by Waksman (9), nor does it appear to fit any of those listed by Pridham, Hesseltine, and Benedict (6) . It is probably closest to S. filipinensis, but the following differences exist. In our studies, S. filipinensis utilized several compounds that were utilized not at all (creatine hydrate, L-methionine, L-taurine, inulin) or poorly (betaine-HCl, lactose, xylose) by S. durhamensis. Conversely, the latter but not the former displayed a tyrosinase reaction and reduced nitrate in synthetic broth (in 7 days). Minor colonial differences included production by S. filipinensis of a fine powdery white aerial mycelium on asparagine-dextrose-agar and a gray-olive dusty aerial mycelium on potato plug medium. The new strain showed no aerial mycelium on the former medium and spots of white dusty aerial mycelium on the latter. Probably the most significant differences lie in the microscopic morphology. The sporophores and chains of the new isolate comprise hooks, open and closed loops, and long and short spirals both loosely and tightly wound (Fig. 1) , whereas those of S. filipinensis consist of predominantly closed and compact spirals. Spores of both strains bear numerous spines, as shown in the electron micrographs ( Fig. 2 and 3 ), but those of S. durhamensis are elongate, slender, and tapering, whereas the spines of the other are short and stubby, resembling rose thorns. According to Pridham and 
